1. Introduction {#sec1}
===============

In its 2018 report, the Organization for Economic Cooperation and Development (OECD) states that poverty and inequality have remained at historically high levels in the last decade, showing a relationship that has negatively impacted the economic development of countries around the world ([@bib3]). [@bib21] emphasized that the failure to reduce poverty and inequality affects individual well-being and exerts a negative impact on economies by, for example, weakening the domestic market, generating financial market imperfections, reducing small businesses' investment capacity, and creating disturbances in human capital accumulation decisions. Notably, the quality of life of people with low income deteriorated during such a period because of the persistence of poverty and inequality. The empirical evidence indicates that the persistence of both phenomena increases crime rates ([@bib15]) and generates poor health ([@bib43]).

Economic growth is recognized as a necessary condition to reduce poverty, given its capacity to generate wealth and employment, but is not enough to distribute income in a balanced manner ([@bib56]). For instance, in the early 2000s, although Latin America registered a rate of economic growth higher than the world average that contributes to reducing poverty ([@bib2]), recent empirical evidence indicates an increasing trend on income inequality from 2010 to today ([@bib27]; [@bib63]). In general, the region is characterized by presenting income distribution mechanisms that ignore idiosyncrasy and population features as well ([@bib24]; [@bib50]), and Mexico is a relevant case given the persistence of both phenomena over the last 20 years ([@bib2]).

Given the close relationship between poverty and inequality, we discuss whether a correlation exists between such phenomena in Mexico when we analyze them by region, gender, and job category. Although the Gini index (GI) is the traditional measure of determining income inequality, it underestimates inequality on the extremes of the income distribution ([@bib42]). Hence, we use the Palma index (PI) to analyze income inequality in Mexico because this index reflects changes between the lowest and highest income deciles, as opposed to the GI ([@bib37]). Its results are easy to implement in the design of public policies, which is not the case of indexes based on entropy concepts, such as the Theil index (TI). Formally, the PI focuses on comparing the relationship between the percentage of income earned by the wealthiest 10% of individuals (or households) and the income earned by the poorest 40%. Therefore, we answer the following research questions: i) Does the proportion of income earned by the wealthiest 10% of individuals or households, relative to the income earned by the poorest 40% of the population, differ by gender and federal entity in Mexico? and ii) Does the poverty level differ by gender, job category, and federal entity in Mexico?

Although the PI provides a novel approach to determine income inequality in Mexico, to the best of our knowledge, no studies exist that use the PI to analyze income inequality in Mexico. Income inequality satisfies desirable properties (the principles of transfer, proportionate changes in income, proportionate addition of persons, and anonymity) that make it a reliable inequality ([@bib54]; [@bib52]). Thus, the PI overcomes the underestimation problems of the GI because it does not place more weight on income variations of the population in the middle part of the distribution. For previous reasons, the [@bib60] uses the PI to compute the Human Development Index, and the PI plays a significant role in the analysis of the OECD\'s statistics ([@bib14]).

Mexico is a representative example of the persistence of income inequality during the last thirty years. Despite the macroeconomic stability of the country and the decline of inequality during the 2002--2010 period, although not drastically, the phenomenon remains at high levels ([@bib18]) and presents an increasing trend ([@bib36]). The [@bib62] indicates that Mexico is one of the ten countries with the highest inequality index worldwide and is also the country with the highest inequality level within the OECD ([@bib4]). Both organisms report a GI equal to 0.458, whereas [@bib11] and [@bib48] reported a GI greater than 0.65. Hence, the literature discusses whether and why the GI index underestimates---or not---the measurement of poverty and income inequality in Mexico because a precise measure of both phenomena, and the identification of their relationship, is necessary to improve the design of public policies that ameliorate or even eradicate them ([@bib12]; [@bib19]). By using the PI, our results illustrate a high level of income inequality through the consumption level that the wealthiest population spends relative to the population in the lowest part of the distribution.

Concerning poverty measurement, we compute the Foster, Greer, and Thorbecke index (FGTI) that measures the intensity of poverty by considering the gap that exists between the poverty line and individuals' incomes. The FGTI is appealing for our study because it allows for a poverty analysis across different population groups, classified by gender and region ([@bib34]; [@bib46]). Together with the PI, the FGTI provides a better foundation for designing public policy proposals oriented to reduce poverty ([@bib61]).

The paper is structured as follows. Section [2](#sec2){ref-type="sec"} presents a literature review on the relationship between poverty and income inequality as well as issues related to their measurement. In Section [3](#sec3){ref-type="sec"}, we describe the methodology of our study, from the data sources to an explanation of the index that we use. In Section [4](#sec4){ref-type="sec"}, we present the results of levels of poverty and income inequality by gender, job category, and federal entity. Finally, Section [5](#sec5){ref-type="sec"} presents the conclusions.

2. Literature review {#sec2}
====================

Historically, the concept of poverty has relied on the concept that a group of people faces a shortage of income ([@bib9]). However, this concept has suffered modifications over the years because poverty is not solely related to economic factors; today, poverty is studied from a more general point of view that relates it to social welfare, which provides it with a multidimensional nature ([@bib44]). Consequently, the measurement of poverty is not an easy task given this last feature.

In 1978, Amartya Sen indicated that poor members of society can be identified using a direct or indirect method to measure their quality of life ([@bib39]). Amartya Sen\'s ideas indicate that "quality of life" depends on the capacity of agents to consume a basket of goods ([@bib22]). A direct method identifies people\'s quality of life to establish a relationship between their income and well-being. In contrast, the indirect method is based on global variables such as consumption, which represents an approximation of people\'s quality of life. Hence, to better understand poverty, it needs to be related to inequality because the last concept indicates the existence of opportunities that are not available to all people, and that can induce a better quality of life by accessing them ([@bib47]).

The case of Mexico is relevant for the literature that analyzes the relationship between poverty and inequality because the implementation of public policies have not had the expected effect on reducing poverty and income inequality ([@bib26]; [@bib51]; [@bib59]). Recent empirical evidence points out that the majority of programs based on transfers have not been effective in fulfilling their objectives ([@bib32]).

The paper builds on investigate the relationship between these concepts in Mexico. However, we are not the first to do so. [@bib58] analyzes poverty and inequality using data from the 1950--2004 period. He measured inequality through the GI and measured poverty by following the Mexican government\'s official methodology (developed and proposed by the Technical Committee for the Measurement of Poverty in 2002). This methodology measures poverty concerning food, skills, and wealth. [@bib58] found a strong positive correlation between poverty and economic growth, where poverty and inequality stand out. Similarly, [@bib13] observed that economic growth reduced poverty in some federal entities; however, at a national level, the impact is almost insignificant. Subsequently, [@bib59] generalized the previous results by including local data; that is, they use data from municipalities to determine the relationship between poverty and inequality through the calculation of the TI and FGTI. From a national perspective, they conclude that a higher level of poverty and inequality is concentrated in the south of Mexico, and the level decreases as we go toward the north of the country. By using the PI instead of the TI, we find the same results as [@bib58] and [@bib59] at national and regional levels, and using the PI allows us to generalize their results by including gender and job category. Additionally, the natural interpretation of the PI provides more specific policy proposals that those derived from the TI, which is difficult to understand in a socioeconomic context because it is an entropy measure ([@bib54]).

Despite the existence of a large number of studies that analyzed the relationship between poverty and income inequality (for a review, see [@bib5]; [@bib30])), little is known about the impact of gender on this phenomenon when the analysis is performed by country ([@bib8]; [@bib29]). [@bib49] stated that, worldwide, the probability of a man being poor is lower than that of a woman, whereas income inequality studies indicated a positive relationship between such a variable and sexualization ([@bib10]), diversification ([@bib31]), and gender marking ([@bib55]). In this sense, our main contribution relies on analyzing the relationship between poverty and income inequality from a gender perspective that indicates the regions/federal entities to which government transfers the need to focus on the welfare of women.

Our main contribution unfolds in two streams. First, we apply the PI to obtain a more precise income measure that analyzes the extremes of the income distribution in Mexico by federal entity, gender, and job category. Our results point out that federal entities with higher inequality also showed higher gender-based poverty, which must be addressed when designing public policies. Second, we find a positive correlation between PI and FGTI in Mexico by gender, job category, and federal entity. Together with the PI analysis, we reveal that a reduction in poverty contributes to a reduction in inequality; however, applying specific strategies by federal entity and gender to strengthen such a tendency is necessary. Concerning the job category, our results indicate that self-employed workers present the highest correlation between poverty and income inequality, which means that such workers have a higher probability of having a low quality of life.

3. Methodology {#sec3}
==============

In this paper, we study the relationship between poverty and income inequality; thus, we first measure poverty and income inequality by using the PI and FGTI indexes, respectively, for each federal entity and by gender. Later, per [@bib1] and [@bib35], we compute the Pearson correlation coefficient since it is a widely used statistical measure of the strength and direction of the relationship between the PI and FGTI values, as [@bib58] does by considering the Gini Index and dimensional measures of poverty. Hence, we require a dataset that summarizes information on the income of individuals and households. Because such information is not publicly available in Mexico, we measure poverty and income inequality using an indirect method: we gather these data from the 2010 **N**ational survey of household income and expenditure ([@bib20]) because the survey includes the variable *recurrent monetary expenditure of households*, which refers to household consumption.[1](#fn1){ref-type="fn"} We also use the [@bib45] to obtain data on individuals' job category, age, and gender. Both studies are conducted by the national institute of statistics and geography ([@bib28]).

Although the ENIGH is an annual survey, we use the [@bib20] dataset for two reasons: it coincides with the last national census, which takes place every ten years, and it does not include the effects of the structural reforms approved between 2012 and 2018, particularly those in 2012 and 2016 related to the labor market.

3.1. Income inequality measurement {#sec3.1}
----------------------------------

Similar to the Gini coefficient, the PI measures confinable inequality ([@bib52]). We determine Mexican income inequality in 2010 by computing the PI, which is the quotient of the percentage income earned by the wealthiest 10% and the poorest 40% of the population. Given that income is private information, we use consumption as a proxy for income, and the mathematical formulation is$$P^{u} = \frac{\sum_{h \in \mu{(P_{10})}}E_{h}}{\sum_{h \in \mu{(P_{40})}}E_{h}}$$where:a.$E_{h}$ is total consumption of household $h$;b.$\mu\left( P_{10} \right)$ is 10% of the population with the highest consumption;c.$\mu\left( P_{40} \right)$ is the poorest 40% of the population, that is, the population with the lowest level of consumption.

Note that the PI takes positive values, and $P^{u} \leq 1$ indicates a situation of low-income inequality. In other words, $P^{u}$ equal to 1 indicates the existence of almost equal participation on consumption from the 10% wealthiest households and the 40% poorest households. If $P^{u}$ is less than 1, the consumption of the poorest 40% of the population exceeds that of the wealthiest 10% of the population. The PI indicates a high level of inequality when it takes values greater than 1; in such a situation, the consumption of the 10% richest exceeds that of the 40% poorest ([@bib41]; [@bib61]).

We use the STATA statistical software package to compute the PI for the 32 federal entities by considering the monetary expenses of the nation. First, we determine the lowest 40% and highest 10% of recurring monetary expenses at a national level. Second, we repeat the previous procedure to find the income inequality of each federal entity and by gender. Finally, we apply the PI formula to obtain the inequality index for each federal entity, and later by gender.

3.2. Poverty measurement {#sec3.2}
------------------------

We measure poverty through the FGTI, whose calculation requires the poverty line as a comparison point to determine the poverty level of each federal entity ([@bib53]; [@bib38]; [@bib40]). Given the different poverty line constructions, we follow the methodology of [@bib38] to compute the FGTI. The mathematical formulation of the FGT index is$$P_{\alpha}\left( {y,z} \right) = \frac{1}{N}\sum\limits_{i = 1}^{q}\left( \frac{g_{i}}{z} \right)^{\alpha}$$where:1.$\alpha$ is the aversion parameter, also denoted as $FGTI\left( \alpha \right)^{2}$, and that can take positive values. We consider that $\alpha = 2$ because $P_{2}$ satisfies the transfer-sensitivity axiom. In other words, $FGTI\left( 2 \right)^{2}$ allows for a comparison between population groups because it increases the weight of the poor in the index ([@bib23]);2.$y_{i}$ is the income of the $i^{th}$ individual or household;3.$z$ is the poverty line;4.$N$ is the total number of individuals or households;5.$q$ is the number of individuals or households that are below the poverty line; and,6.$g_{i} = z - y_{i}$ is the income deficit of the $i^{th}$ household.

Before we compute the FGTI, we first obtain the poverty line of each federal entity. To this end, we use the [@bib45] and the National commission of minimum salaries ([@bib16]) databases. The census provides information on the population aged 12 and older (total and economically active), the total working population not receiving income by gender and by job category (salaried workers[2](#fn2){ref-type="fn"} and self-employed workers[3](#fn3){ref-type="fn"}), the total working population receiving up to one minimum salary by gender and by job category, and the total working population receiving one to two minimum salaries by gender and by job category.

We obtain from the CONASAMI database the minimum salaries by geographic area from the year 2010 for each federal entity,[4](#fn4){ref-type="fn"} which allows computing the FGTI by region. Consequently, we show a general application of the methodology of [@bib38]. Then, we compute the *dependency reason* as the quotient between the population that is economically active and the total population; therefore, the poverty line is the result of dividing the minimum salary and the dependency reason.

Note that the number of inhabitants below the poverty line is calculated by multiplying the dependency reason and the population that receives no income, from 0 to 0.5 minimum wage and from 0.5 to 1 minimum wage. Subsequently, each income group is weighted by 0.25 and 0.75, respectively; therefore, income per capita is the result of multiplying the poverty line and the previous weights. Finally, we compute the square of the income gap ratio $g_{i}/z$, which we include in the final calculation of $P_{\alpha}\left( y;z \right)$.[5](#fn5){ref-type="fn"}

By extending the previous reasoning, we can obtain poverty and inequality by gender and job category. In other words, it is enough to partition Mexico\'s population by gender (male/female) and category job (salaried/self-employed workers), and subsequently apply this methodology to each group in the partition. We perform this analysis for each of the 32 federal entities of Mexico.

Finally, we investigate the relationship among the indexes discussed by computing the Pearson correlation coefficient. In other words, we create a new dataset that summarizes the income inequality and poverty measures by federal entity and gender. Later we use this dataset to compute the Pearson correlation coefficient by using Stata. This coefficient is determined by dividing the covariance and deviations from PI and FGTI ([@bib57]).

4. Results {#sec4}
==========

In this section, we discuss the income inequality results concerning the application of the PI. Next, an analysis of poverty is performed by explaining the FGTI. The section ends by showing the correlation between both indexes.

4.1. PI results {#sec4.1}
---------------

We use the PI to measure inequality by gender and federal entity with data from the [@bib20] and the [@bib45]. For all federal entities, we obtain a PI greater than 1 for both men and women, and a national average of 2.25 for both genders. Thus, the income concentrated in the wealthiest 10% of the population is 2.25 times higher than the income of the poorest 40% of the population, whether male or female. Given that 2.25 is larger than 1, the PI indicates a high inequality level in Mexico, as is pointed out in other empirical works ([@bib33]).

Relative to other studies, our results differ from studies that use the GI, such as [@bib59] and [@bib17]. [@bib59] indicated that Guanajuato and Oaxaca are entities with the highest and lowest levels of inequality, respectively, whereas [@bib17] indicated that Chiapas and Baja California are entities with the highest and lowest levels of inequality, respectively. In our case, the PI allows us to perform a more detailed analysis by region and gender that overcomes the underestimation problems of the GI calculation; using data from 2010, we obtain the highest inequality for women and men from Querétaro and San Luis Potosí, respectively, whereas Colima and Tamaulipas exhibited the least income inequality for women and men, respectively.

[Figure 1](#fig1){ref-type="fig"} highlights the federal entities in which the local PI exceeds the national average for women: Querétaro, Oaxaca, Michoacán, Nayarit, Guerrero, Yucatán, Jalisco, Chihuahua, Coahuila, Zacatecas, Puebla, Durango, Hidalgo, Tabasco, and Tamaulipas. In the previous states, the income of the wealthiest 10% of the female population exceeds the average national total income of the poorest 40% of the female population. In other words, 47% of the federal entities in the country exceed the average national inequality for the female gender. Note that our results, by gender, include Guerrero and Oaxaca, which are also pointed out as states with a high inequality level by studies that use the TI to measure inequality at the national level ([@bib25]). Worth noting is the presence of Chihuahua and Querétaro as states with greater female inequality despite being considered among the states with higher average life satisfaction ([@bib28]).Figure 1PI of the female population in 2010.Figure 1

Analogously, [Figure 2](#fig2){ref-type="fig"} highlights the federal entities in which income inequality for males exceeds the national average: San Luis Potosí, Quintana Roo, Campeche, Veracruz, Hidalgo, Nayarit, Oaxaca, Federal District, Chihuahua, Yucatán, Guerrero, Chiapas, Aguascalientes, and Colima. First, interestingly, inequality, in both genders, is highlighted as exceeding the average in the states of Oaxaca, Nayarit, Guerrero, Hidalgo, Yucatán, and Chihuahua, and Colima and Aguascalientes are part of the group of states with higher male inequality but are not present in the case of women. As Queretaro, the presence of Colima and Aguascalientes attracts our attention because they also belong to states with higher life satisfaction ([@bib28]). Additionally, note that male inequality is concentrated in the southern states, except Tabasco and Puebla.Figure 2PI of the male population in 2010.Figure 2

In any case, interestingly, note that all federal entities present a certain level of inequality because the lowest inequality value is 1.55 and 1.58 for men and women, respectively. In other words, 10% of the wealthiest population consumes at least 50% more than 40% of the poorest population. Additionally, the lowest inequality for women is greater than the lowest inequality for men, which supports the notion that women are the more vulnerable group concerning economic issues ([@bib49]).

4.2. FGTI results {#sec4.2}
-----------------

As noted in the methodology section, we first compute the poverty line of each federal entity to determine their poverty level. The poverty line represents the ratio of the economic dependency ratio (the ratio of the number of economically inactive people to the number of productive people) to the minimum wage of each federal entity.

[Table 1](#tbl1){ref-type="table"} shows the average dependency ratios of the 32 federal entities in the year 2010, calculated by the gender of the economically active person. Each employed male worker was observed to economically sustain 1.36 individuals, whereas an employed female worker economically sustains 3.16 individuals. In other words, each woman economically sustains 1.8 more individuals than economically active men. Moreover, the data in [Table 1](#tbl1){ref-type="table"} allow us to calculate the individual poverty line, which is 18.49 pesos \[1.46 US dollars[6](#fn6){ref-type="fn"}\] per day for women and 40.91 pesos \[3.24 US dollars\] per day for men, considering national averages. In other words, the value of the basic basket of goods that a man requires is more than double that of a woman, enabling us to conclude that women live in a more precarious situation than men.Table 1Dependency ratio for 2010.Table 1VariableObservationsMeanStandard deviationMinimumMaximumWorkers (Male)321.363651.02947581.2757181.426362Workers (Female)323.157554.58163282.2853694.600652[^1]

Additionally, we compute the dependency ratio by each federal entity. We find that Chiapas and Oaxaca had the lowest poverty line for women and men, at 11.84 and 39.19 pesos \[0.94 and 3.10 US dollars\] daily, respectively. In contrast, the Federal District and Baja California Sur had the highest poverty line for women and men, at 25.14 and 49.97 pesos \[1.99 and 3.96 US dollars\] daily, respectively. For women, the difference between the minimum and maximum poverty lines is more than double, providing evidence of the inequality experienced by this sector of the population, whereas the difference between the maximum and minimum poverty lines for men does not exceed 15%.

Subsequently, we use [Table 1](#tbl1){ref-type="table"} data to compute the FGTI, for which the sum of the squared income gaps was divided by the total population aged 12 or older---considered to be the economically active population. We perform the previous analysis based on job category---whether salaried or self-employed.

In the first case, FGTI, the poverty level is 55.6% greater for men than for women (0.0281 for men and 0.0184 for women). Additionally, the analysis was performed for each federal entity, and we illustrate the results in [Figure 3](#fig3){ref-type="fig"} and [Figure 4](#fig4){ref-type="fig"}. Note that the estates with the highest poverty level---concerning salaried workers---are Yucatán for women and Hidalgo for men, with an FGTI value of 0.0345 and 0.0469, respectively. Thus, the percentage variation relative to the national total is 87.4% in Yucatán and 66.7% in Hidalgo.Figure 3FGTI of male salaried workers in 2010.Figure 3Figure 4FGTI of female salaried workers in 2010.Figure 4

Nuevo León presented the lowest FGTI value for salaried workers of both genders, at 0.0107 for women and 0.0142 for men, indicating a percentage variation from the national total of --41.9% for women and --49.6% for men. This finding suggests that the public policies that Nuevo León has enacted to combat poverty levels have been more effective than those implemented by other federal entities. The concentration of industrial activity and social policy planning actions stand out among these public policies ([@bib7]).

[Figure 5](#fig5){ref-type="fig"} and [Figure 6](#fig6){ref-type="fig"} show the poverty levels of self-employed workers. The highest poverty levels are presented in Oaxaca for women and Chiapas for men, with an FGTI value of 0.037 and 0.176, respectively. The percentage variation from the national total was 93.7% in Oaxaca and 337.4% in Chiapas.Figure 5FGTI of self-employed male workers in 2010.Figure 5Figure 6FGTI of female self-employed workers in 2010.Figure 6

The lowest FGTI level for self-employed workers is observed in Nuevo León for women and Baja California for men, with an FGTI value of 0.0089 and 0.0052, respectively; the percentage variation from the national total was --53.8% for women and --87.0% for men. As in the inequality analysis, the statistics for the north of Mexico presented the lowest levels of poverty than those for the south, a result also presented in similar studies ([@bib32]).

4.3. Correlation analysis {#sec4.3}
-------------------------

The correlation between the PI and the FGTI is weakly positive for women and men who are salaried workers, and for men who are self-employed workers, between 0.30 and 0.10, respectively. Meanwhile, for women who are self-employed workers, the correlation was moderately positive. Tables [2](#tbl2){ref-type="table"} and [3](#tbl3){ref-type="table"} provide these results.Table 2Correlation of the FGTI and PI indexes by job category for women.Table 2FGTIPISalaried workersSelf-employedValueRelationshipStrength of relationshipValueRelationshipStrength of relationship0.1917PositiveWeak0.3202PositiveModerate[^2]Table 3Correlation of the FGTI and PI indexes by job category for men.Table 3FGTIPISalaried workersSelf-employedValueRelationshipStrength of relationshipValueRelationshipStrength of relationship0.2011PositiveWeak0.2929PositiveWeak[^3]

A positive correlation indicates that poverty and income inequality levels tend to increase or decrease at the same time, even when their linear relationship is weak and moderate. [@bib59] also found a moderately positive correlation at the state level.

5. Conclusions {#sec5}
==============

In this paper, we analyze the relationship between poverty and income inequality in Mexico. Given the critics around the GI, we used the PI to obtain clear insights into the income inequality in Mexico at a national level, but also by federal entity. Even more, the Palma Index allows measuring such inequality concerning gender and job category. At a national level, our results are similar to previous findings in the literature that also indicate a high inequality level in Mexico. Nonetheless, the PI ranks federal entities in a different way than other inequality indexes, such as the GI. Our results are evidence of the underestimation that the GI performs on inequality due to the appearance of Colima and Querétaro in our ranking with a high inequality level; in opposition with other studies that point them out as federal entities with a high life satisfaction level ([@bib7]; [@bib28]).

Due to the absence of studies that analyze poverty by gender and job features in Mexico, we compute the FGT index to obtain a general understanding of the poverty that faces each Mexican federal entity; and we also calculate the poverty level by gender and job category. Regardless gender or job\'s feature, we find that entities in the south of Mexico present the highest level of poverty, being the opposite for the entities in the north of the country in coincidence with other empirical studies ([@bib17]). From a methodological point of view, we show that the methodology of [@bib38] is flexible enough to analyze different groups of people through the calculation of the FGTI, which provide a more in-depth poverty analysis in comparison with the current methodology of CONEVAL.

Concerning the paper\'s main objective, we find a significant weak positive correlation between poverty and income inequality level by gender and job category in Mexico. In words, the proportion of income earned by the wealthiest 10% versus the poorest 40% of the population differs by gender and federal entity, and the poverty level differs by gender, job category, and federal entity. The intensity of the correlation contrasts with that found in [@bib58] but is consistent with the positive relationship that Székely finds. Therefore, the Palma and Foster, Greer, and Thorbecke indexes allow for a clear analysis of poverty and inequality by considering consumption as an indirect method to analyze income.

Our results do not only establish that income inequality may increase as poverty increases. We also provide empirical evidence that such a relationship remains when we split the analysis by federal entity, gender and job category. Our results suggest focusing public policy on salaried and self-employed workers since diminishing income inequality on such groups has a more significant impact on diminishing poverty, which can increase by targeting women in the federal entities of Querétaro, Yucatán, and Oaxaca. Similarly, we recommend designing policies focused on men in the federal entities of San Luis Potosí, Hidalgo, and Chiapas, where the correlation coefficient shows a higher level.

Although our paper does not analyze causality, our results bring to light the development of more precise public policies focused on a vulnerable population like self-employed women. In future work, we pretend to address the causality issue between poverty and inequality, whose answer remains as an open and interesting question in the literature ([@bib43]; [@bib55]).

Declarations {#sec6}
============

Author contribution statement {#sec6.1}
-----------------------------

Minerva E. Ramos: Conceived and designed the experiments; Performed the experiments; Analyzed and interpreted the data; Contributed reagents, materials, analysis tools or data; Wrote the paper.

Susana A. Ochoa: Conceived and designed the experiments; Performed the experiments; Contributed reagents, materials, analysis tools or data; Wrote the paper.

Damian-Emilio Gibaja-Romero: Analyzed and interpreted the data; Wrote the paper.

Funding statement {#sec6.2}
-----------------

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Competing interest statement {#sec6.3}
----------------------------

The authors declare no conflict of interest.

Additional information {#sec6.4}
----------------------

No additional information is available for this paper.

The sum of regular expenses that households regularly use on goods and services for their consumption ([@bib20], p. 78).

People who worked for a boss or employer in the public or private sector and who received a payment, wage, salary, or daily pay ([@bib45]).

People who worked for their own business, company, establishment, or farm and did not hire workers in exchange for payment in the referenced week, although they may have received help from workers without pay, whether or not they were family ([@bib45]).

Geographical area A (Baja California, Baja California Sur, Chihuahua, Federal District, Guerrero, México, Tamaulipas, and Veracruz), B (Jalisco, Nuevo León, and Sonora), and C (Aguascalientes, Campeche, Coahuila, Colima, Chiapas, Durango, Guanajuato, Hidalgo, Michoacán de Ocampo, Morelos, Nayarit, Oaxaca, Puebla, Querétaro, Quintana Roo, San Luis Potosí, Sinaloa, Tabasco, Tlaxcala, Yucatán, and Zacatecas) ([@bib16]).

α = 2 to satisfy the additive separability, subgroup monotonicity, and transfer axioms.

Average exchange rate pesos per US dollar in 2010 ([@bib6]): 12.63 pesos per 1 US dollar.

[^1]: Source: Authors\' calculation based on the [@bib45] database.

[^2]: Source: Authors\' calculation based on the [@bib20] and [@bib45] database.

[^3]: Source: Authors\' calculation based on the [@bib20] and [@bib45] database.
